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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the torque of a 
rotating body in a non-contact manner with a low 
electric power. 

SOLUTION: A sensor using a strain gage 106 is disposed 
on the inner circumference of a straining body 100 that 
is a hollow cylinder part having, on its both ends, a 
driving-side flange 101 and a driven-side flange 102 for 
fastening it to the rotating body and having a prescribed 
wall thickness and diameter between the two flanges. 
The sensor converts a physical quantity corresponding 
to the torque acting on the cylinder part into an electric 
signal. The electric signal is further converted into a light 
signal by a light emitting element 1 1 3 and transmitted to 
the fixed side, and the light signal transmitted from the 
rotating body side is made incident on the side surface 
of an optical fiber 115 provided on the fixed side. The 
light made incident on the side surface of the optical 
fiber 1 1 5 is transmitted to an end face of the optical 
fiber. The light reaching the end face is received and 

transduced into an electric signal by a photoelectric transducer 131, thus providing the 
measured value of the torque. 
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zrisisZj&f&L, myyyixom^ mfeofaBRvm 

>X£l£#v it?fBP-£ y- h^>XtC^g£S&ffliJCDl^— 10 
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£ y - h 7 >^(DPaPgBtCRC^ t>titc%y r 4Ji-<om 

mm<D®&xTi-u vm^t. Lxmv m?c tx v^t? 
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~v>&m<<>xm&fc<Db)i>?m*MM-r2> , rcisb( l c. 

[000 2] 

arc, se*cD®«ws»fc&ffi-c«^cDras^}§is$ n 
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[ooo4] c©5%, ajjeaKiim*, h^^ejt», 
[0005] H7cc4siir, h^^e*eB«, ais«ffi 
[0006] ^ * h ^ ^y is#mtemj£ztitcfm* 

0 l^BX«^6n/cSBfe»Jy>^7 1 4<b, CCD 

^Tcra y > y 7 i 4 ec»*f w 6 n/c«^o^m— 

*^--C*a«36^>r*-F7 2 1 <bCCj:OIiI^<*fflfJcD<i 
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■Y*- F 7 2 1 Jdiffiftwentc^, 
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^72 0WW6nrc^ o cn^>cD2@cD^ffljj 

y>^7 1 3<t^ffijy>^7 1 4«. feJRgSJgJKOH 
F7 2 OB, SE*y>^7 1 3<DrtJS«C:te<,>r 8ffl 

[0 00 9] mmfc7 0 1 B^»i Ortt*g<Dtglt£ffc 
ig^#3$7 0 1 al3*Knft©*IBaBaWf«iS*i, 

r, *CteS#y-^7 2 3#te#3ftror. teSS 
ft/c2ft (-St) (Dm&#-t?7 23£*t3<t-r£, * 
-Y- U h>^U y*smt&7 2 3*CSfl**i*. 
[0 0 1 0 ] A-WBOBRM7 2 21*. F** 

^ffl^<t Lr<Di&a^{*S|57 0 1 SLtCtemZtltcmf-V 
7 2 3CCj:0*fflLfc«kffl«#*. aS, *ftl • MB 
» U «ffl«©*#*«*y-/*-F7 

[0 0 1 l]««»ttt»toiJ>4^HfflMffl©!a-*y-F 

7>xccr«^$n^o H3E«©awy>y7 1 i*j<t 

OllI(Ef*M©3«M y 7 1 2 ***t|6j Ltctm~ci&m 

IBg£*iri>£ 0 C<DMy>^7 11,71 2CD»f^-r 

'SfljffiSBcc. -eti-enrKD^so— n(ov*~?4 hnr 

7 15a, 7 1 5b#HP9*ffi^*>^RtfW6*i 
tC^ 0 CO§^07j:7^ h^T7 1 5 a, 715b 

oacDsfzsmrtccy >^cc^mffli=i^^7 1 6 
««»J=i^^7 1 7#«igsft;kt^rERSftri> 

[0012] 

£i2^r£<DT, iae»fl!i©*H»«*3&s**<tto. b 
s»J^60Rftfflrtc«^jii»-r* a - ^ y - f >xo 

earsn-dry- f^>*<!:* fji/^©(i-^*ihWs» 

Mft> &B£Mc63S i r fiXXMlff^BHISK: ft o r c» 
&<Dr, tco* */c*«(Dfia**>-a-*iit 

[0013]*fc 3^y>^«BBHT8fflKOWW 

e>*vc(,>r k jfc)6df-f*- : 'F«y>y±H**lBHi , c5 

flHM*W«ft£, SS®±©fib£<t, *^-©«Ptt©«6 
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JB«»tt©iE^ <«*«±io<ttfia> *><o*agoi/r 

[00 14] Etc, 5B©IS*y^*-F*BI»K:MEJlT 

BBtts^awntf. «*««ttft4 5ft©nai«ttitt 
io [0015] E«c*fc. Slft^fti or tt^S©1Bf 
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[o o i 8 ] *^B±l^@fi ^ J^^•r^/c^5?)^c, tsa 
?>i?£$&bmy5>i?&&f£u> my "pyemic. 

««fi#«:fflft-r*Fii/^*a*a*Hiu, mriaeeKj 

fflij^ ^>^©J^«n±«wr*«»«:B36»*RW. 

m timm v 5 >^<o9^m n <b in bs^sp <t <dbkc— » 

CCtt^«©»^HP«iBS^<0»-©HP»* 

tcisi;r*36-r4. d>ft< t«>— J^ftSR^F 
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MP»*Wr4fifltMUJa- * y - F 5 >* 4»*ara 

50 -^y-h7>^(D^Pa5F l 9^, «fBB3Wt#Saft*R^ 
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iBccR^yfc^o«»a^s*wr&^^^©»tR 

7 7>^tc^ur^^^-r@^Mon-^ y- h^> 
*<DB8P«teRttfc*:7 r ^-(DflHffiteAltr*. * 

[0 02 6], 

mmzmw-cumrz. mi (a) «*»?a©»rffliar 
i o i tmsm7 5^i>&i 0 2(DtBtcffim<DftmBL& 
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^>^gpi0 2ti v ^(DPbmtrC lStcoa-^ y- h^> 
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io £ 0 ga&fflj^ ^ i o 2 Ktro^e^ofiffiSM* 

[0 0 2 7 ] HfrBBSOftffJ^ 7>«102 {cat** ir g§ 
□•WTiiaiOO-* « - h^>XO*»l 1 
4^BR**JC»rfiflttfllJ^7>^»l 0 2<b*fl6fb/c{4 

atc»Kft*aL/rifi«LrRW6tiri^. 
*7r-f^-l 1 5 ttKHEWOn 
-dry - h^>X(DSS^SPl 1 4CCRttfcHIP8Pl 1 9 

(02tc^T) (c». 'Pte< jaccMorR^^n 
r, fffiaTSJr^K:, (H2<CnVr) P3P351 l 

S. HI (b) t**»?80iEffiBlT, 367t^<-1 1 
5 (*eS^R) 75^ itEHJ£«®n-*y-h^>* 
1 1 4 KRWfcBBPS 1 19(C t 5l>«c < <b 

jafcs-6rRW6nr^**Ft*Lri»4. 

[0 0 2 8] ffutaU/ccfc^^, D-$'J-h7>Xl 1 
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16, 1 1 7<DS5#J:9ft-3T^£o 
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[0 0 3 0 ] *«?8CDlKtt«J^ ^ >^SB 1 0 1 iS^ttWJ 

b»«^7>^»i o i tsa»wj7 7>^gi5 
i o 2©r H io0f^oraiiRD : s^W'r€>*^R(s^T > ^> 

40 (SSPr^ ^IQMftgp lOOtt, iESMffl? 7>^S10 1 
ifiHBfflll^ 7>1>» 1 0 2 ©n©»f3e©rt*acffli** 
*r^*^Rfsa5r^^jsa5^, W7*>t?»tniwBB 

0jBWHHJPX*fc»WWJIiPXCc <fc DM©f^itcft] 

i o i iRs©j^©»i«c<fe**pw»z)iH. ao'fiesfi 
so S3, h;w^<D7\^?, adffcificr. R, tSR, 



<om<DffliKitifcr&nnm>fim<DPim±tc> my- 

[0 03 1 ] KMO»tt©illtCft|XUfcCiCCj:0. s 

so»tt©iiw>m^K:»* *r s j&wtft* am l r mm 

**»10 0©«»*IKe-raci«:j:i), «63feOJgttr 

<tt*cicc<fco*^aB5a»«^»6ti4i««c. flat 

toci^lfl*5. X, iSS»»10 0©«/W*«aB© 
[0 032] WiHsHECCJ: 

[0033] waisi&K: j: zmt). 

ufeay-^#, ■s«r£'c#{tr& 

t<t£0igiT£/c<6fc:. RffinfiEiSfttSl o ocorapsp 

[0 0341^2 {i^B^^ilit, 01(a) <D— 
£B£fi£*L/c0T&£ o 02 (a) *j<fcCJf. 02 (b) 
i**rtl?timte2>mt&0t&7fiL-a,>&. 0 2 (a) «H 
5e«©--^fl«MI 1 1 6iSE»l©3c««»l 1 7 
n ~ * ^ - h ^ > * 2 * «@ $ 

nrfe^ , 02 ( b ) H3e»J(Z>— ^fflJ«K 1 1 6 
iEHB»«K0— *«WHK l l 7 tt^cc n- # y - h ^ > 
xo^uBff^iir^^W (aK (b) & 
fcCcH-ttor. *%WOi¥*ffl^02 (a) «cJfc9M9J 

r*. 02 (b) r» % laio-xwwi 1 
6 <t Hfifl^r^flfan 1 1 7 tt««c o-^»;-h7 

*snis^6ttn/cflij©T*9fcc«i5ioT«>ai»c 

[0 0 3 5 ] i2"C^l/cn-^^h7>X 1 1 1 

[0036] wttf * Hjew<oj*0ri- 

[0 03 7] Sfctt, 1 4*mc #7 
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[0 0 3 8 ] HIE*«B<DP-*y-- h^>X«02 
(a) CCS*TJ:Stc % Sattfflij7 7>^(D^tc*0, tt 
;SS1 1 2 MHPBBOrtSCCtt. MB 

367r-f/<-l 1 5 <#£iS#R) ©4*ttCC*to*T. 
Wt«6 6 0 n mm&Vft§m%)m&V~?&ZmT2> 

*a»*y^*-K©j:9a«a--j^ft*^i 13 

<3fc«#«»f®) #fltiffr«J:9«:. d>tt<ife— ffl 
10 Btf6hWi ( 

[003 9] ««— JHHftSR^- 1 1 3 <b*«rr &B£flH 
a- dry - h7>*®^ttbtt£01 1 4CC^P351 

it, mn^i 1 gortaufcaa-r-s^r-f^-i 1 

tlM^g^T 1 3 1 *H8U E«c % Ii*6*7r-f 
1 5«cHA*r«?n«e«MKr&C£(cJ:0. ft 
JHWHftt (s/Ntk) <WFF*l*<?fctf>K:. SSPSBl 1 
9*S<-«fc5CCpja*iSBf7^^^ 1 18tRtft* 
20 ^„ 7^;^1 18 tt, WHr-JHHIBRT 113, *7 

r -f 1 is, fiat- s^tia^st^- 131 a 

ioo4o]^u, graas 1 1 9 zmsvivmtciMx 
u/cc<t;ccto. asfi-rawa-^iaaBR^i 13*6 

■rrs»i,r*7T -f/*- 1 1 5 0iiB*6«tt«:A** 

[0 04 1] CCCl^3E7 7«f^-iH ft: 
40 ©^^S^tStlTTli*. 

[ 0 0 4 2 ] 0 3 1 0 0 (DftmtctemTzm 

0 6©ttI*STHr, 03 (a) tt^RIS 
^K®^^6M/c0. 03 (b) tt*2gniB*»M^ 

hftfcm-c&z,, mm#f$i 0 oojegpooa^rdb^s 
ay-yi o"6Sr«H«tc»3it-rs. bps, «Ert 

/c(JIA3 4 A lCCBO^^fflHB 1 tcStr^JO/cffiSB 
50 3. A l©ffil»6(t>'C*K:»LT9(«BRL 
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fc{£gA2CC^]0/c{igA4, A2&t[SS0^5{4SB 
2CC*ftajb/c(agB4<D, ft4ffij?fCCA, B2{@lM<D 

[oo43] m4\*tembtcmY-$>-cmf$.btc&<>{- 

V* h>7W vis\£\ffi6 1 8t Y-tscDm&z^m 
V, jBS»»l 0 0 «:«!*) S»K*TfflBSi ft 

y-^©st^<fc^ffl*rtaflPTS<t5cc*-r- h io 

[0 04 4] KP^ 4 2«nffi©y-^A£Bt«-*l* 

S8$ff*|Dl^<Dh;U^T ltBGAn (n=l-4) 
j&sSISBOS^Stt. GBn (n= 1-4) *«BE1B2*S 
» % BSU-@0Oh;l/^T2'C«GBn (n = 1—4) # 
GAn (n= 1-4) SKBS«C 

[0 04 5] 3^3&>sy-^»BIDS4S^*y-^EI± 20 

fltefcra. in%, (4iau, Aicc*fin]b/dugA3 
tc^-ti-enteau/cy-^GA i <tGA3. &iahc 

l?S^5{igB 1 B 1 tC»iejL/fcffi«B3CC*ti-e 
ntefUcy-^GBliGB3, fiBAl^ 
6*^^*fL/-C90S[il<EL/cffiaA2it. A2CC»fqJ 
U/cfigA4Ccte«rL/cy— ^GA2 <hGA4, A2tC 
R0^^fiiB2<b, B2tC#ftLfc{igB4K:BA»0 
fcf-VGB 1 <bGB3tC*5l^r, G A 1 <t GA 3 4iE 
^CgiL.r-ai^l, GA2<LGA4*ffiyiJK:Si& 30 
ur>tf2i£-r&<, 0&CCOTGB 1 £GB3*fifllOC» 
il/t-ai^l/, GB2£GB44iffiWcJ£ttOT'€- 

[0046] GAliGB2^Lt, GB 1 

iGA2*J»»ur*SSR^«: fc a»-r*J:5Cc, 06 
- h>7W ^^hbs6 i 8^m«<fc-r€>o lattice u 

tGA3iGB348«Lt. GB4iGA4^ 
SSK L/T SSSftjSCcia 6 "CTn-Ttf *§S 6 1 9 ©AASS^F- 40 

[0047]B5tt*7r^-i, 36— ««SSat-?- 

i 3 i©K0ftwffl«oRi«*tte8 , i**fce«)©ia , T?* 

^5 (a) CC^f cfc^CC, 367 W'*- 115 CDS 

&£&^C)t:-^fcg9 0 0 nnu §36ifcSffiffl4 2 0 n 
m— 1 1 0 0 n mSffi®«fi««KiBffi©&£* 7 * h 

l^M^l 3 1 jWHBbTBHUT**. so 
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[0 048 ] yt-nnxmm* 1 3 1 tA*- 1 

1 5 i©««L*Cc*5^rJ1-«^6A4nia*«:<fc*J«* 
«rBS<fc»«:. 36— WS^ffaH 1 13U77>fA-l 
1 5teftCt@^{ffl©n-£ U- h^>*<D8&l>aU 14 

[0049] *»-36a»BR : f- 1 1 3 *>6©fi#36tt. 
IWE367T-f'*-l 1 5©>fH«ffi^6A»bA:a«:. 

nraj^e^ur^^ h^-/*- K<z>J:5fc36— ms@E 
»**i 3 1 r36fi#4»«fi#K:£!SW'&. 

[0 0 5 0 ] 36— ««Saft3R : ?- 1 3 1 1*367 74*- 1 
1 5 ©tf#<MB» % 0 < «H 5 &CtjV3"J: 5 CC. 

CCfc^TAGClHlKB 2 5 Gil * fcW 2 ffl(D3fc— ««S 

[005 1] KKSfc* ««-36a«BR^ 1134.1 
R»«©— JB±CC«RfflRWr &g*ft± U T 6 

ccd*§^ ft»-36^gy^i i 3offiatt0K»«j© 
[oo52] 3677^ii5 *mjmmtm<DMn 

^Kl*~>©#eBUfc*»£H\ S5 (a) (D^K 
36-««Saft*?-l 3 ltWJSi, ^m-T^^^F- 
©36«#*»6r*ttt>«# (^«6«») 1 5 OaWff 

»i 5o^#, *>o«fiam«— ^ftRT- 1 n^e. 
<Dmmt<D%3ti$fr % ma s * * . 

[0 0 5 3] BPt3, 05 (b) fC^r*5 0C36iS^«r5 
36r£ftC>gp#l 5 0T367T-/^-43iMS-li*C, * 
«36«»*l»*bfcO> i5 (c) tc^f^^CC, BBP 
351 1 9rt<C367 7<f'<-l 1 5*ll«H»Ht/CK* 
■ U ^S36W»«rl»*-r*iifcCC, 
^6©36«^f«l^**^-r6«JB<fc-r4. 

[0 0 54] 36— 1 3 1 £@5£ffijQP-# 
y- h^>xa>»MBl 1 4tC»^HnWl 1 9K136 

5*r«>a^. *©»^cc», 36— ««eE»»T-i3 i 

iOSf^^raH©W*H36«:iBSn4SB»«. 367 
r-f^-*>J:c;, mm-36^^^C76ff^-mo36^ 
KUXStift^cfc^CC. WLtfftft-T— 7\ ^aMB©xy 
- ^tt iTS 9 «c MHO W?I36£jEf8nr ^>«i§<b 

[0 055] ^CK, HIS»«K:HF«UfcSy-^GAn 
iGBn (n= 1-4) ^ h^^^tOC J: Officiant 4 

@K6 1 8©tfJ*«BE3^{fc"r*. C©ffl*«I^t4 
df CD£ 5 «C@R»(|pJ(0^— 3(SHWR^ 1 1 3 36* 6(036 
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[0056] aeitmti»m£&mm<D®KmsL&7* 

y2mxtrsbtc&<DX$>2> 0 06T6 18te^Y-^G 
AniGBn ( n = 1 -4 ) Kcfc&*^- h X h >7V 
9^186 18^ &*-f-rX b>-7*J *^|51Sg6 1 
8©WR«. HWBOfcB2fc:bWSP-*y-h^>* 

#fgi i i tcmmutc&mm&z&m, w-mrzmze 

[0 0 5 7] n-*y-r^>x©— l 7«cw 
— ^c««i i ecctt. 1 lznmt 

Otc§m®ffi6 1 2T\ S«»15'-20KH2Sffi©S»« 
[0058]*^-~rXr>^y 1 8<£>tttf7 

mtXJ*- K 1 13. *77-f^- 115. fccfcOf* 

-•ase***©? * f y-f *- f i 3 i <Dimm<D& 

SWBE— JHifflRfflWI (v/BBft) 6 2 1 KJiO, Aft 
»£R3 hfcff #K«*r*. 

[0059] H5am»«rsaufc<fc 9cc % ustiftcc, $4* 
^iuri^TSH^Wowa-^^IBR^i 1 3 
OJ^ja*ffiOH^J:5Cc5fe7T>f^-l 1 5JWHHS 

nro*. fi£-?r. ««— #^g«w-i 1 3 oars* 

K 1 3 1 rMMmHStiAd^^VMft-^Saik-r 

[0 06 0] cociimii4iaNi#Mt^ 

~£\ AGCIhISS (Automatic Gain Control Circuit) 6 

*»l/r. mWm-MHgm (F/vSE*) 326 2 7CCJ: 
-> ^ XJ5fc#*a-'*>< ^ j ;l/^@ffi6 2 8 l&< . 

7 ^£[hI&S6 2 8tttH^^7T-BS6 2 9 

[0 06 1 ] K±coJ: ^ tt«JS©@|gft0 h;u*fHM« 
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3<D*e^*ffli»Ttt^3na. 1 0 2«settffli^7> 

2«fr|g«ll*fi5aBR<Dft«HWt3W 1 0 4©*«**m» 

w-r^>*^nisgpcD^jitc^y'-^6 i8*«ufc-fe> 

[ 0 0 6 2 ] * . COm^m^^rmE-^igt^^ 

^6 2 i xmms&m ux^^m^^ ox . ten 
my ?zsv<DftntcvkMcu—z y- h^>y«D«P8B 

#<t-*fra , m&smm ? ? ^tcstm?* p - * y - f 

5>*©HP8WCRWfc. #7T-f'<-l 1 50WHK: 

r*36«#*a#Rl 3 ltt. *7r-f^-.JRlK3Bt 
2 6 t«9BWBt«Lr^6JHS«»— «E*»BB 2 7 

[0063] 

[^bjo$&jh] imi i ibss© h>u*ttimuMrc 

nitffgBHSWctoiHCc— jH©n-a? y- h^>x^R 
o?, mfsBn-a? y- h ^>xcc«S^6fflfJcD^— oiipgp 

tiijawBcMii— mi- orapgp 

rtKtth^^*ffl^R©lH*«:jtSi;r«36Ta, 5>ft< 
<b fcHlO««--3ia!ft«^6ft**e-^ft#R* 
RW 8fffB|-<DHP8Brt«c«, HulBTfefi-^ 

40 ^6&4*eai^R*Rw^<t£fecc % «nB*eas#R 
x, mm&K.ifct>m*imi?T. mm&imwfi&rir 

[0064] 2 etto h ;U *ttiHKKtt. JHftffi 

50 ^©^r. t?IB^7 r A^-oypU < £ fclfflffiCcRttyfc 
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muu*m?z>vmmv-% y - b * tttzu-ra 

— £ y — F ^ >x©^P3Si*3fc:. f5BB3M#S*^R*> 
[0 066] SW3g4ieiScD h;b^it^gtt, @«» io 

^hew© p-#y-h^>>< s * a* 
&i>±5eciaaufcc<fcrp-* y- b?>x<Dnm& 

[0 067] 5 IBtgO h ;U *3ti!ttKtt> BSAI 

Jt*»*C<h#T**. 20 

[0068] m^menm<D bjvzmmmz, yt&m 

y- F7>^iM^ti»a-^ y- h ^>xco 
[0 069] »«3B7ffi«{© h JVWaB*ffi«. IBttffi 



[03] n«ft»ciB»r*»y-^a)tt«^tiar 
[04] n«w»c**bfc«y-^i*-f-h^h> 

fiM©iH«*»9i-r £ fc#><D0 i? & £ . 

[06] 

£0t^l</c&<dt£>&o 

[0 7] ee*© rBfEf^«n-«jeueo^<D«ktH 
d^m&ssj <Dmmm<D-fflx&2> 0 

1 o 1 

1 0 2 
1 0 6 
1 1 3 
1 1 5 
1 1 8 
1 3 1 

6 1 8 

7 2 0 
7 2 1 



— b* h>^y >^ 

f 



[01 ] 



[03] 
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(a) 



(b) 
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106 106 



108 - 
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106 








106 106 



(a) 



(b) 
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